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(54) SEMICONDUCTOR STORAGE DEVICE PROVIDED WITH SELF- REFRESHING 
FUNCTION. AND ITS INSPECTION METHOD 

(57)Abstract" 

PROBLEM TO BE SOLVED: To provide a 
semiconductor having a self-refreshing function 
in which the inspection standard margin is 
improved by considering temperature fluctuation. 
SOLUTION: This device is provided with a 
resistance element R1 in which P channel MOS 
transistors P3 made non-conductive by an output 
of a super voltage discriminating circuit 2 at the 
time of a self-refreshing function inspection of 
upper stream inspection process are connected in 
parallel and one end is connected to a power 
source potential VCC, a resistance element R2 
connected in series to the other end of this 
resistance element R1 , and a N channel MOS 
transistor N5 which is connected in series 
between this resistance element R2 and a ground 
potential GND and of which a gate is commonly 
connected to a drain and a clock period control 
end of an oscillation means 32 being a reference 
clock generating means for self-refreshing of the next stage. 
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BiFfaam^iajgw±T*[6]^i7){±%oi; {^mLr hue 

iSi: Srfiii. I.if*« 1 a«c7)-feyP7 U 7 U >y j^it8«gi& 

^Ei^'^jKc^r 0 . UffiniJcsefeTSofrK u 7 1^ y 
<Mz^r>ti^-( h-^ ^^-y/i^^tzStmLx—:fjWt 

;l^7 U 7 U >y jL««g^«ii.^^«c|£1l^a. 

> KriB— <^«iacxsoBfrie-b>'U7'j7^ yv-i^tg^ 

$ix^^^a4fcW::^^m 1 cOPf-A-^t^/l^MMO S h 7 >- 

m 1 «offij5i^-7^i: , 1 <7)m.tn.m'7-com^i,zmnm 

c7)-fe;P7 'J 7 u -y i^^mmmi' ^ 9±^^wi.<r)-p u -y 
^mmmm^iz^mmm^ixti'm i :^Nf-^^N;i^sMo 

S h 5 >'i-'x ^ i: $rM;t 3IB®<7)-fe;|^7 U 7 

f if*^ 5 ] Ml B-fe;P 7 'J 7 U -y V- A ^ 

{i . Huffii:<>:^xsoHiriB-fe;P7 y 7 U -y >-a.«tg«l 

si^t3BinBx-^N-+oux- i''*'js^sai:'3-C'fflriB^ i 

Hlfc^rO, *>offlriBlglOP^-\'^-;t'SMOS h5>'>'' 



^ixrz^<rm. ■fe;P7'J7U'y v-iffl^rJ'a y^'co 

b n t JiWlc^ hi.o^z. ^*^Buf Big 2 

^S:5ICfe-ri>it*^ 3 iai6<^-b;U7 'J 7 P >y AflStg 
^fiii.^c¥^*fB1iSia. 

[ if 6 ] ffirlBSiJffll^gOMf BX-^ .IfyUT"- -J 

h^tL. H(iiBTHWXfi^coffl;^k^i?-l*-CfnB-fe;P7 
U 7 1^ -y Ail^S^#©Sr$iJfflI-ti.ff*3l 3iBmc^-b 
;P7 'J 7 y £^ jLStg$-ii;i/i^^*iB1^«. 

Ii*«3a7] tfriB*Jffli*©**\ H«iBx-y>?-;nvP7^- 

/U7 'J 7 -y i^aigX83itR¥S*MB-»r^aEIgcOH« 

iB-fe>'i^7 'J 7 1^ y i^Am^mm<r>^m^imMt 

51 3 4 tz\t 6 iB®0-fc;W7 U 7 -y >'iS«g*ffli.;t^ 

^f4ciB1^a. 

[fS^s ] HfriBSiJl»#SiOA:»3ft-f-A:'3{i^Tft!i<7) 
t ^ix^ixnm^h^=F-i:^m-t^mim 2 iBtfe«o-fe;i^ 

7 U 7 1^ -y i^ia«g$r<i;t^^^«s|B1^S, 
[fS^9 ] Bfife-fe;W7 U 7 U -y 1^ jLigjKSif?#S 

(±, HirlB— iJMlSOBfnB-fe/l^7U7U- y>'jLtitg:^ 

-ft^it^Nia^litc^: 2 o P ^ A- ^^/PMM o s h ^ 

y=jy^^<7iv-xi)mm.mmzmm.^ixz<r) h ^vv^x 

IB>!.-/N-,-j<;l^x-i^'*'J^^gffi:tlc^fiS1±Steai;»3-C'M 

^it^tmm^iz^j:hm3<7)P^^^)vm^osvy 

y'jx9cr>v--xijimMmmzmm^fi^(^v => y=jx 

^<r)¥V^ y\,z-^tiimm^1xi>^A<r>m}m'^t . m 

^cr>^mmm^twm,m.m^zmMmm^tiij^y- v 

*^h'^W>-i3j:l/<J:g<50-fe;l^7'J 7U--y>'j.ffia«Pi?0 

•y o -y i7jg^$ijffll^g^^tcd^ilg!^$ix/i 

II 2 <?5N ^ A- ;^/^MM O S b 5 j-''^?. i; ;t -S if^ 
^3lB«c7)-fe;P7 y 7 U y i^i«ig^(i;c.^^«£ffi1g 

[ 1 0 ] miM 1 4 tiiimimA (r>mm^ 

ti, -lr;P7'j7U-yi^jz.^^S-tRCSR, -t;P7l»7 

|fi-t:yP7 U 7 y i^i^Ttwjg^^:-lr;J^;^— 71^ t 
Re f = tRCSRXni:. -fe;U7l>7U y v-jl^BS^ 
lE^^T) gift g^SiaS T , -fe/l^ 7 l» 7 P y J. Stl^ 
a^aj^^col^aglf Sr ± a i: L7t ^ # OHr 

t\^^—)VYWi (T-a) — ^r;^d^-;^^-||:ft (t+ 
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vmisnzmitt^jim^^^m. ( t Re f ( t+ 

a) - tRef (T-a) ) Xn = ci:, Wi^fl^y l> 
mtemSffgOfig^a t ^mz. a=l+ ( b + c ) /t 

R e f ^m&th xoiz. if-ibmjimti^m^^ti^^m^ 

ti 9 iett<^-fe;U7 y 7 >y V j.«lig«rfii;t:t^f*!|Efg 
m 1 ti i iXMiem 2 iOffitStgi^<7)ffifiificoft fc:^ t < ^ 

I ft 1 3 ] ^*tsfeiigs«oft«fc^i6s iffiits 
:^^*sco 3 *> . mi¥mmm&<7)±mzm t Jt^aias 

isbhtitz-^juy 'J :7W /v-^ajtgco^^t&ttSrjII/^t- 
msd^mf^mmf^(0TWkUmzt5lf^-^juy Vyu-y 

nx'-iDvy vyi^y =^^mmi:m9i^mim.x'(7)mL 

iSlizm^Lxm^^tlh^mi 3ie«<D-fe;l^7 y 7U 

hbbUz. mi^^ns.X'-^)vy vyu-y i^j^mw^: 
9u-y 9^^n.^mm Lx-^)\^y >jyuy i^^m^ 
^ o -y ^(Timm^^^-thm^m 1 AsdM<r>-^fi'y u y 

tbhixfz^/uy 'J 7Wy i^J.S|gc7)gaE«f&ffi^-af>:•r 



^e*T-S)i.xsra*isii<7)#jn • Hiji^g^^ii.,, 

Btifa— »*I^S-C{i, x;^ h7°o:^^7A(; J; OJ'K^ft 

I. y r i: . HfriBK«ff ^'<JPt^&^ LT 
MiB$iJffli#^S(c:t&SU'<.;t'CO— u-'^yUS- aj:;>3 x 
7^ -y . ■mir--i5V^MZ^ LT MlEXSia^^ffi 

«o#iiD • ffl^gtcj: 0 B«fa:i<J:«BiEXS<7)fnB-fe;u* 

-^U K^^tC^ t-CMXSSc7)BtrlBXg0#«<l$-ftJD 
$-ttS;^T- -y^i: , H!rSo;^x-y TT'^anSixfcXgS 

Mtg$-^-r-I.Xx-yrfcWiitTl^t, HulB-i??^ 
aEXg-C#^>ix^^a^Ji(cMLtiriBXiJc«|^igT{i. 85 

ibt";^ bra^^^Afci •) Htna^-f h>f ^^-y;i^>'<-^i 

■tSr«j!i«EiaTOK;Kc:-r-i.;^x yri:, mflBflijg 
cofl!i:firW"<L;t-Srai^j§-y:S;^x>yri:. mlBflfe:fr^'<.yU 

tciS?i:LT«nExsra#i§ffi«#jD • BiJi^ai^j: 

lEMXaracOXSra^^Sffitrffll^^-ltl, Xn- -y . 13 
iBXgS^^§«*^HiJ|g^ S fL:^c mlB-k;l^;fv -)V H I^HT'-b 
'J 7U -y v-j-SSISr^GlE-r^^T vri: trjIitT^I 
^-ri> ^ J: 0 , B<fiBX<>:«lSXST'MlB^^3!j*lt 
^I^HO±Rglz-mT t ffiriE-<J:^^gT^n°pT-S>ix 
(fB«IBX»:1^XgT«0^aE«*&^)1f&-r^ ^ t 

\i^h^tvy ^jyuy >'^mm^mtfz¥^mimmm 

[000 13 

i^mi^m-rhtm-^m] *5%Bj{i-fe;u!7 u 7 ^ -y v-^ 

«tgSrM;t /:r^#:f Elt^Mfe J: t/^'?-(^^:^Stc^i5 

■y i^^«SlgSr(i;i:^cit^^«cfBf^St3 it^-e-cottelE^ 
[0002] 

f+v\ ^(7)^i^m^x'm^-ti,i.si {,:kmmttx 

[0 003 1 mtli. l^yy'l,Z2 5 6J<^'lL yhcr>m 

Mi^-r^^i^^^otLxy-a-^-y^^myyyy^ 

T^'tX:>(^tJ (DRAM) ■^i^yi5'o-^X ■ y>f-^5 
•y^ • 5>'ri^T^'-fe^ • ^^:'J (SDRAM) tUffl 

it^n.x\,^i,. 

[0004] z(om(^mkcr)^mi^s.<r> 3 *>d r 

AM(Dynamic Random Access 
Memory) {^^3V^•C s ^(T)^ t 'J -fe/K7)*3^«(4 
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[ 0 0 0 5 ] ±^ Lti^ ^ 'J STF«om^{i, y -i^mss 

[0 0 0 7] L*»L^*>'^>, j<^:l>S^(7)-fe;U*-;l-H 
{3-^*>-a:T-fe/U7 U 7 >y j.jgaa<0|gS3&<^$tLT 

[0008] s^*<3o^^^sie1g^gco•fe;^7 1; 7 -y 

[ 0 0 0 9 ] Kfij^iuK 1 (4, ^mx:f3m^t LX 
-f- yy-ti^^h mn/c E ( /{mmmim-^<-^^ 

THl^Xfi-^ADD^rA^lt. ^ffi^fctJt**o-CT 
[0010] 'J 7 U y i^iffl^iSS3 c {i. «^ 

ffl^msi 1 <;> aj i&aK/pco low u^^^k?) 

mm^ixhXo\,zm^^tih, 
[00 11] -r^i>*>. <r<otM*o^#feejis«4. 

fcO. :?'D y^$:ai:*Ji-S*>S*^*-'©lfflI$fx-i). 
[0012] ±a Lfc(a!*c7)-b;P7 ^)yV -y ifiSI^S: 



[0013]^/::, S«aT'-t;U7 'J 7 y xjLjitgO^ 

[ 0 0 1 4 ] -P^ 0 . U 7 y AigW=-b;P7 

U7V>y>'jL>>'>y^'SM= (-fc;U7U7Uyi/iffl« 

Ji^ n -y ). X ( fgfSc : ) (7)M<SA<J> 0 , 

y'jy\y"^i^:x.A^ V'?mm,i'z)Vy vyuy v ^ffl* 
Jfl^' n -y ^ Sr^fg LTfiM-r . 
[0015] ^rtJ. viTc^aiatti. ^f^fls^miM 

cr>ii:mi>z^»b6mt9:izm§(r)oib. l6f^iSHiajgc7)± 

ti. mf^mw^<7i±mi,zmttim^mmL. mshcom 

[00 1 6] M^Lfcidtw. -feyP^U^U- yi^itSSB 

'^ji-yuyx^'yiyp.wm {=-^)Vy^)yV yi^^:^^y 

0) 

t-kX<r>x3^rYi^:^i,zr9-^:f.-thcr>t,zm-thmiLt 

yi^s-m^t^ ■^xi^TYVX\,ZT'7^X-rh<7)<,ZWt 

hm^t^nixhm^X'hh(r>x\ ^^jvy^jyv yi^a. 

[0017] 

^(mmz'^htthi^^xh-iX . 

*>. mwmw^cniMx. :^h\y:xtjss^m.<^mzn 

oim^jMt. :x\~vxtm^(r)mz9t<7im^m 

[0018] ^(o^^ v^<r>-^!vy oyu y i^s^mm^ 
^-Th^meAMmsx-ii. m^Mm^'^-^-f Mzw^st^ 

*T.S-fe/W*-;PHII:f) ( = t Re f ) tixgtci: e,-rm 

[0019] tfz. ;astw*!r-r^-fe;u7^-;p }imm<r>m 

:7U- y>-jLjgMiaK;^(4, iaST-afcit/^T+a^. 
■CJtSJ^S t . iaST - a<:0ir3&ijagT+ a i f) t c ^ 

[0020] aST- atCfclr^T JiM«i3SEXST-*i,^ 
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ixhm^^<r>^mmd.'(^m.ifi'^m-^h P a s s «iS 

[002 1] nmt,zi5\^x'>z)vy^jyv vi^^mm^ 

«<^-:>/v:%^ ( (T-a) ^ (T+a ) ) , ±i*cO<i 
M$r*-f-|.iljllt . laJST+alCtSftSv-S aI^— i^a 

CftJ^i^ra( (T-a) JiKli^f^mci^mmK^^) cr, 
[0022] T8i[«l56XgT'«0^^^{i^3E^^ffiT 

trc:'-m.:tj^mzJ:-oX-b:/i'yVy\y-yi^^mm<r> 

[00 2 31^13. ■fe/P7«j7L"yi^Affl*8ji^'a y^' 
^#:|E1^at;i*l«L7t 7 7 y J. ( F 1 a s h ) ^ 

[ 0 0 2 4 1 L*»L. ^ixti^«g=5rfi(fC*> 0 , ±IIS<4 

'j7L--yv-ju^M$-(,^*»(cigtf{i, hi>\'Mmm 

[0025] XSra#1«<7)5|«i: V^-:.fc#X^rj!)J*^^CO 

^m.i>z}5K^x ^ti^'ti-^juy vyuy zyjLmm*mm 
Ki:mi>z^imi>zmm<7)ismj3 ^^t^ztt/^smi,z^^ 

Tl^l. ^y>. ^«c|5l^affiJ3!ltC-«r;1^7 'J 7 1^ y '^^ 

SlI^O^ 'J -y h^^m^^^'^m^t^h . 

[00261 — »f!Fll2 60666 9^^^tc:Ji, 
-fe;P7 U 71^ yi^j.c7):5''f V— ^X82:^^:•;•fe7^^7)T— 
^<o-:fj<^:^f/>:S^^m(r>iti:h-ri>mmizj(^>j-b 



T-b;P7'j7b yi^A^gSIIS:gg-fk$-ti-TV^S. L*»t. 
2 ^^co;& ^y:^m^t flJ^HIK i: S:^ii.^a^f ^ <b-f HI 

[ 0 0 2 7 ] , 11-03138 3-f-^$gt 

ti, -feyl/^ >Jyl^-y V j.^— K(Cio»t-S-b;P7 y 7 U- >y 

[0028] #ffi^5 - 0 5 4 6 4 8-§-^#CC(4. J't-g? 
36»4><7)»#ai^$IJiJlft-f-WEcO>'N'f Q'^K/P 

[0029] C<^;ti^. ^^fe^T-^^-Clil^^EjSiOia 

immmi^mm.ktsi'iX 3 ^igtt*ssT'^=5r 

[0030] 3|s:^HJc7)BW(i:, i^L^fi^co^tcH 

■C*4±gSE«i2EXg-C^a i: ^ -5 t OT'«>ti(f^S i: ^ 

S^fc*^^<, ^fz^ mm^\>z\i^}Vy^)yVvi^a.Wi 

[003 1] 

itmiz^ify^rnimj^^mff) o *> . m^mmi&m.<r>±m. 

T/x<*:«asxsT<o#«Mic, mie»PSifl«<o^ 

^^mmimtz't^mws£.'^mm^\^WLbLx . m 
u-<m^UTx^m^i¥f^wmn<n>Tmm.i<zii 

-/uvmm^m9iz.i!Km^mmcr>m^miz Lxtm-r 

[ 0 0 3 2 ] ty;:, B?iex^^^fflc7)f^n • mm^B. 

mmmn^<r>±.T:fj^'^<r>i,tt3-:>^i,znmtx 
H(fie-»:«!aExgTi±i5naxiJc«i3tExs^j: o tsv^m 
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mcomm-^^juy oyuy '>s>Lm^mEmizimmmsi 
, 0 i>-^^uKMz^j: *) . tmz.<msxmeomz o y 

V ■yi^:i.mm^m\,z{imMms.'aT<r>mms.\y^)Vh 

u y i^^m^^m^z\,mijWi.<r>mm\y^)v^m 

[00 34] ?/^K^3t. m^^ivy^)yv-/>':z.mm 

^mmt^ti.immm\>z^j:tw, i cop-^-v^t^/i^SMo 

J:t/i^:S5<7)-fe;t-7 uyu ■/ o -y ^J'^^g 

[ 0 0 3 5 ] ^ Jt , ma^fUy l» 7 U «y jl^^S?^^ 

. mmmk^ncomsi-t/uy u ^ u- y j. sig 

1 (?) p ^ A- ^-yt-SM o s h 7 > v-'x **jgtt-ft: $ fL^iii 
-feyu^U :7^-y v'j.MS^i^n y:? 

c 0 0 3 6 ] s j^tc. H>rie*i]«!¥gcoHuiex-y\--.tc;p 

[0037]$ i^tztfz. mmm^^ifi. rniB^w? 

' ^■ti>ztti^X'^?>. 
c 0 0 3 8 1 , msMm^m<r>X:hm^X:hii±x 



( 0 0 3 9 ] $ mz-tjuy <jyuy i^^mwmtK 

filB— iJc^xacOBuie-fe;i'7U:7^>yv-lti 
Jgtt'ft:$ix^^jWt<!llc=5:Sm2coP^^;^;PMMO S 

N y if'c^v-xtmmmmzmm^tizcD hyy 

:hX-mmt^hMmm\.z:^j:h^ scrypf^r ^)vmM o 
Shy yi^'x^<7)y-x*<mjimfi[Wgk$ixc:co N y 

i^^f vm.xTiFMcni'^iVy *jyu y i^^^mm 
mi'^-y^^ n -y jiSi! 

$iX7t|g2«ONf-v:tvl'MMO S h t Srfiii. 

[0040] ^(:>izttz. miiMittzimMm4<r>& 

y^yu-y >'i^7fc^e^g=5^'7- HiS*^^ n L/s t 

§«iuie-k;i'7 oy\y >y JL^T^^^^^^^•fe-'^*-;^ k 

^latRe f = tRCSRXni:. -kfl-y V y U y ^ 

§co-fe;l/;fv-;^H||:f) (T-a) — fe;l^;^-;UHII:^ 
(T+a) =bi:, Mie«f4>O#C0rF^ffiHfc*5tt'5.B(r 

IB-t;W;fx-;PKB#rat::-ftSn-rsXSS^1Sffl ( t Re f 
(T+a) - tRef (T-a) ) Xn = ci:, mlB-b 

mimimm&iSi&i,ztnf:hmmmi,zm^Lxm&-t^ 

/i*b«HUifillS^<7)fg*a t ^StC, a = 1 + ( b + 
c ) /t R e f $:jt&-ri> J: 3 tc, ^A^fifiiffiT&iig^-r 

[00411 mriBlg2(7)ffiSiS^fcJ:t/B>riBII3 

[0042]$ i^i,z^ mssm4<7imjim'F(7)is,mmi}i. 

<^ibm.^LXi^XK\ 

[0043] z^^^m-^)Vy Oyi^y v-i«S8g$rlii./t 

«iaExeT<^#«aE^(c. MiB«?iii«iag«o^6iF^® 
^mimtzi-^mii^mmm^f^t lx , taiB-iii: 

^XgTrBulB^flFSIiHF^OTISiaStcfctt.|>-t 
fUy OyUy JI.^T(^^^^S^^^S^: ^rS-fe/U*-;!' H 
^$rfnBX»:^aEXg^i7)H^^fglc LX^^-t^fzib 
^a^>^a^§fg^-C&I.XgS^?1§<i«oftSD • 

ss-fiii. luKiag^iftSiiT'iuiBe^isfis-iii^-^- 
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[0 0 4 41 tti. msixmmmmii. msMm^m 
mmzm^ Lxmm-t^ zttiix'^i>, 

[0046] ^mm-^Dvy oyuy z^a.mmimx.fz 
imizm tfzm^mMmcriwm^^xiif o -ixt^xm 

. T, mii-m^xmTX'mMsmmmmmf^coTm& 

miziHf:s>-^}Uy y 7 u -yi^^^TlZi^W^t^t 

^•ti>fz»b<^. 'f'isbMisb:hmmx'$>^j:mm^m<^ 

S:«ilSflJEJ: 0 1 ««El''<7Ptc^SX7=- yri: . mile 

smffii^^/utciE^ i-xmt^mm-mzmmv^vcr)- 

•y y^'m\i^ixfc.Tm^^^m.^mx.rz'^)v-!t^—)v kkj 
ra-c-fe;i^7 'J 7 u -y '^^mmim&thy^^ -y rt icjii 

y^ ^—y)w<.-mm:VMmmxT(r>u^Mz-t 
^^"r-yTt. m§mMmKi^XT<'yu^Mzm^ i-xm 

•yTt. mimiiu^MziB^txmiJimm^mmco 

m^ittx^-yyt. miSJLWm^^mi^m^ttfzm 

mi^mx'SiS,xs>tiimiiz.9:^j:mx<nm^ 

[004 7] 

t . taf*, -feyU^ li 7 >y ASSg^<7)«5S^|6iJ: 

icov^Tti r y 7 L' -/ i^^mm^naf^tz Lxmf 



LfzXdiz. ^^mi1^m.izi5\,^x^i: ^^mmi^ 
m<^^mi,z^i^tmiwck^<7)\f^. 9m^m(7)±m<D 

"txhtiX^^h. 

[0048] -eioi^. Mxsia<oia^iJiiifflrt-c^3fe 

iaKtt5»t-l>-fe;l'7 'J 7 U y j^i^TtC'iS^r^SS:* 
[0049] ^^mXiW^^^mm. m 1 coHJfi 

(mmcom^i^ t /cia i , » 2 conMcojesoiggs 

E$-*L!t03, S53iO||Sfe(?5J^®<r)IlISSiaS:^t7t0 

fi<;{:ia{fr*>i5 (Stf«o^¥^3 1 a. 3 1 b-r^-r) , 

u 7 1^ y ^m^^mz^vm^i^cnmmx'iM 

[0050] xs^^^ffl^it-^, ^tzmmt^m^j: 

m^t^h ^ t (C J: 0 , Sp°pO-b;P7 11 7 U- -y i^^^fig 

gge^XST-tift-^, Tii£«B£XS-Cf i-^'JI* i: f -& i: 

T\ Tm^-^nx<r>^)Vy^)yi^ yi^a.m.^^SM^ 

[0051] iJct:, 1 cO||S|(75JgJSSriaB$: 

^*failSia(C®ffl-^-^-fe:;l/7 'J 7l^ y i^;i.l,zmhhU 

882 •fe;U7!;7U yi^iffl3%Sll3at*»/i>«^$ 

[ 0 0 5 2 ] KfiJSll]«& 1 ti. ;?hg|5A:'3ii-^i: UT 
^Dy^'ft^CLK. ^'ay:^>f;T»-7';I^^CKE. 
f- yr-trP^ hfi^/CE, D'>TH^^Xha-7"/ 
RAS. ;<?7ATKPXXha— T'/CAS. ^-f h-f 
^— r/Pft^/WE, THUX«-^ADDS-A:'3L. K 
afflai;L^C3&<-:.Tx3- F LT-t;U7 D 7 U -y v-jl^J 

[0053] X-n-if.)Vy—i;m'&mi^2\i. ^I-SB** 
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1. N2i:Pf-A'^>;t'SMOSh5y>^;?.:5'Pli:N^ 

s N 5 i^i^'^ N 4 h nimmm&v c c izmt^^ 

[0056] P^^^^;USMOSh5>'>''^^' 

[00 5 7] $ii>tc:t/s, P^A-^-^UMMOSh^yv' 
J:Offl:j®«£Evc cratN^-v^>;PSMO s h ^ 

[0 0 58] ^7t, N^-v^-yl-MMOS N5:x>''X^'N 
4<?3HW-<:^t3j:t/ai:^^corat-^>'>'N'-^' I VI . i 
V 2*5EJiJ«Sgt'gfig|$ti^ . 

[00 59] -b;W7U7l^-y>':rffl%fiS3a(i, X- 

, [0 0 60] -?-£7)-feyl^7y7b- y>-j.ffl5IJiS3aO« 
.TO-fe;l^7«j7U /i^i^»iSiif?^a3 1 at. -byP^ 

[006 1 ] ■kf\^yvyu-y'>^mmmm^m3 1 a 

-fb$ix^^iWfe®tc^-g) P f-^ ^-/i^MM o s b 5 i^';^ 

p 3 ifimmu^tii-^wj^mMmmvc c c^gg 
$iissfii*-?R 1 1 . zcT^mami^R 1 c7)ffisg{cit?!i 

iiGNDrnzm^mm^m^-oy-hifiiiu-f y^xxf 

SI6S#a3 2cOj?a y:?^«i©JW^ (f^^SNf- 
-^jr-;>aMOS h5yi^::^:J'N8. NIO. N12c7)y 

:7N5tS-lii.-6. 



[0062] ^jg#S3 2{5. ^«jEtt*&i!S-C$>S Pf- 
^v ^VUSM O S h 7 y i/'X ^' P 4 ii J; N ^ A' ^>;PMM 
OSh7>'i^'X:5'N6coa:mf^f*:i:. U ^^J^lfelifg?: 
m&'th P ^^^VkSMO S h 7 yi^:X^ P 5~P 1 0 
UAt/Nf-^^^/PSMOS h7>^vX^N7--N 1 2 

P 1 2tiXX/li'f-^A-fl'mMOShy>i^Xi'N 1 3— 
N 1 4 i: . Hffi^lPffl N^^^tv/USMO S h 9 J'i/X^' 
Nl 5i:*><^1i^$n-CV»S. 

[ 0 0 6 3 ] <?:tc, ±^Ltimmzm-^t ^comi^^m. 
m-t. 

[0064] X->'N-,tOUx->''*'JSlllSS2 cojU^jJi, 

[006 5] cdt'^-f h>f ^^-y/Hi-^/wE^miig 
fls V c c i •? t i««£Etc-r s , ^ (Ti^mmiim^ 

S*«?SE^S U xx t^*^*S*frtSfiiaEffl-rX h 

ro^^Atcfev^T. h>f y;Hi-^/WEt;H£ 
ffl-r.&«JlWE<7)ffi5r VC C j: 0 tlSaff K^L- 
l>zB.^ttHiX\,\ 

[0066] ^]SiaSTcO|jjf^B#lcfcv^T , -fe/P^ y 

U7^-yi^i(SSgl^i^i,|5l«. y>{ v>(^-y)vm^ 
/WE{imS®EvccjjlT) T'«i, x-yx-.if/i^T— 
i'-'f J^iaSS 2i7)ai:^(ix7 h <7) L ovfV^Mz^j:-o 

»t)t P ^ A' 4^;PaM OSh7>'>''X^'P3 t±3SE3i*t<fe 
R 2 |.l:fift N f-A- ^-/l-SM O S b 7 Vi^'XrJ' N 

5c7)Ku-^>'**?i#ji{f<5,ii, -frco^m-vmrn^tL?)^ 

[0 067 1 -r=5r*)fe, z<7meo-^juyVyUyi^jLm 
^iifl3ac7)ai:^ (^-tji-yoyh- yi^si.m^^ti y 
^) comm^i. fi!*0iJi:|S|ttC^i.«C^m^R2c7) 

[0068] flt^, *SiS«iaKT'C0±S1^XgC*i{t 

^•feyP7 7 -y V- j.aflio)g?aE* (*«Bjx'<ixgra 

^^Sr#SPL:rcV^^{Ciga-^^) izli. yA V^A— 
T'yPe^/WEcoHfiiSr-rX hro^^^AC J: Ofl;^^ 

->'N--d?;l^x-xfiJ^IlIgS2coaj:>]SrH i ghU'<JP'\ 

[006 9] ^iOH i ghU'<.;U$:^ft^cPf-A'^-/l^M 

ASix/cfitit^^R 1 izmm.i}^m^msmt LTJisst 

^^=^Rl*Jj:t;fR2TSi4SSfiit N :twPSM O S 



1 
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(00 701 Z<r>meO-t/l'yVy]yyi^:x.m^1im3a 

[0071] -^(c, -fe/i^^-yi^KJirajK^ia^-i^^, 
[ 0 0 7 2 3 *7t. liEil^(7)jgHiagE{±%-lci5^^ia 

s (amisag) T [-c] T'Sbi.>it««T'3^-i.*^ 

S!l^oj#-?{f <i>o#<o/::tf>, ^^iSiSJKT C^C] tc*t 

LT±a [X:] <7)i(iS:^l2LTV^S. 

[00733 ^cotzih^ <^co#x@ra-C'{iig^iaK 

<7)Ty p i c a 1 fflcO^^^T-to < . afl^<^(f^>^^i£5: 

[ 0 0 7 4 3 0 , n-mm^Tm&ti'fTo t lx 

T±a [•€] (TRBfflT-a. ±RBfiST+a) c0(f^>O 

(-t;l^;i-.-;l^HJI:tl (T-a) ) - (-tr;P;l;-;^h'||^j 
(T+a) ) =b [ms] 

, i:. b [ms] l^Jl±(^xg^5^^S:^fl«-rs^e^?l3&«^> 

I.. 

[0 0 7 53 t>L, C:<OX^S^^<I2r5i«L^V^i:, 

iif^^^frieit^a*^ T»s^x^T'{ii^fflas=T 
+ a E'c] X'WML^ixtzm^t,zi±^ ±gs«iatxsrftp°p 

[00763 -:fir, -t;P7 U 71/ y j.^#gsei^(::ib'V^ 
TS^§^tS-fe;u*-;PH^rat Re f (i ^^^;^:7l;:7 

xh'o. 

^ia=tRCSR 

tRe f (#1^) =tRe f (No 
= tRe f (No 

«^« = tRe f (:^ff) /tRe 
= (tRe f (Norma 1 
= 1+ (b + c) /tRe f 

i:m<:ibti<X'%h. 

[00833 •fe/l'7U7U-y j^A$:±Wo r dlcii^J^c-? 
•C^Tt-SO(C£>S^^Ht Re f (Normal) CO 
L-CttTsSftBiEXStCfcJtaSSMtiffi** 



■feyP7 'J 7 U >y aSJP^' O >y ^' t O S C 

tRe f =tRCSRXn 
= tOSCx/3Xn 

[ 0 0 7 7 3 iS . ntiMitt ^ ( m^m^X'^lL h e 
^)T'fcO. -b;P:7U7U>y>'jL2::^Wo r dtC*)/:: 
-5T^T-r-S.<^tCit«S:$r^rat R e f U 7 

V y jL»2i2?0 -y r^'jg^ t O S ClC J; oT-aft^JiCi* 

#ttttosc<7)**i.t:J|itT^*i., 

[0 0 78 3 ■t;P7U7L--y>-a.S5ii?D y^jgfiBtO 

a-^tii^&idlCtOSC. tRe f coaS^OE*. 
(tRef (T+a) -tRef (T-a) ) Xn = c 
[m s ] 

bVX^lt>Xhh. 

[ 0 0 7 9 3 ^^a{±. ±.wj»^mz^\,ihwmwjs. 

ifi. T-a [-C] XTmJ^^JM\,Zi5[^hmm^tfiT 

+a m x'h-oxi,. Tmmtj:m.x'mz^j:T-^ffai 

[00803 Lt^A^-y X . Tmm^UXT + a \_'C1 
•C<0-b;l^7 U 7b- -y v-jL^tS^StLS-t;!^;!^— ;bHB# 
|SJ$:tHLDli:-rSi:. 

tHLDl=tRef (Normal )d-c/2 
i:§V^7t^, ±S5«BiEXS-C'T-a ['C] X'CTfki/l-y 0 
7 y v-jL^tC^$ ill, ■feyU;^-;!' t H L D 

tHLD2 = tRef (#f|F) -c/2 
tHLD2=i=tRef (Normal) +c/2 + b 
[0081 3 ioT, 

tRef mWf) - c/2 = tRef (Normal) 

+c/2+b 



rma 1 ) +c/2+b+c/2 
rmal) +b+c 

[00823 -e<o«g«, 

f (No rma I ) 

)+b + c)/tRef (Normal) 
(No rma 1 ) • 

[0 084 3 ■«r;U7U7U yi^jL^X8 ( = tRCSR) 

li-tfuyvyu y'^^mm»i^^ y^mm<r>^ ( = 

tRef (isg{C-fe;P7 y 7 U -y i^iJ^WO^ 
( = n ) mx-hhifh . -kfUy U 7 U y j^ifflS*^' D 
'yi'<^mm^:amiZ$^it$it?>ZkX\ tRCSR, t 



(aO) )02-358799 ( P 2 0 0 2- 3 5ZJL8 



Re f 2r«mtc^-(t:$-ti:§Cli:*<ai*S, 
[0 085] l:l±.<7)Zki3^i^. m2(r>ifyyX'7rctiid 

85«BiEXST{i. U 7 U y j^a^^Wo r d \,Zi> 

t R e f ti^mmms. ( = iii5fe± o sacott® ) 
PI t-fe/WT^-^^j^^ra t R e f x-mm^hixhTm. 

C 0 0 8 6 ] ±^ t i d . *^BBco^f*ctB1t^a 

h-tjuyvyu-y '^^mmtmcr,±^im^mx'ii . -k 
' /wx- rj'ffii**® t R e f ( = aj*± 0 iS,^ 

<r>^m) <^amx'fmi)mhti^fziib. im.mzmi>^ 

frcO^UT-a [°C] CO^f^X-m&^tltitLXi,. m 
«4t^cO-b;l^T- tJ'ftj^l^S t R e f T-|«ii){)<tTi5*l.S 

[°C] T't|5l^co-t;U:r^-;UHS*i:^'3, ±gi[«l^ 
mTASi,t^j:-otc i:>cOX'$>tHr¥m^JMT^S:&t 

[0087] Lfzt^-ox , :^mi±^im^nx'^MSh 
t^tL^^^mshu^. T&Lm^mzi5\,^xtttif>x-t 
fi^yjyU'yi^sLmm^Bi&tLxmtii^ti^i^ii. t 
^^TMiz b o xt±^»^^m^mmi:m-r?> z t x'$> 

zti>zx 'o^mzmK'z b *>T'^ , 

[0088] tfz. m^mzii. -tfi-yoyU'yi^a.m 

iztii^i>b^oi^yy-fU^mtimisaTS>*), 
5:S!*^Ji:*ffl. lEv^{igSfflaj3R|,>r i:*>^>gitt^ 

:i)^-^mmmi,zLm4^m<r>muxif9x.hzbt/^m^ 

I., 

[0 0891 $<i>fc. m^Tay^Mzay^-iXij. #^ 

[0090] mz^2cr>mm<^mm^m.^M-tt. ^2<r> 

^® 1 (ry^ayfmb ^OfflS^ti . eSEISS^^S Srft 

x'hh, ^fCim-<rymimm,\i'm\(rmM<m'm.bn-- 
x'h*). zzx^<r>mmr>mm\i^'rh. 
[ 0 0 9 1 ] T^x h:e-Ffii^iHi»4{i. 9V^x 



/Mt-vCKE. f- yr-fcU;?hft-f-/CE, O'^THP 
XXho-T'/RAS. ;^7Ar h'l-'XXha— r/C 
AS. 7>f h-f^-yyHi-t/WE. TKl-Xfi^AD 

^- H Srfij^-r -s. ms-cfc o . m^xn^^<r>%^^ 

fro. 

[0092] ClOxX h^- H¥iJ^I5IgS4(i, ta!5fe<7)-fe 

[ 0 0 9 3 1 fi?IJi.{f. JEDEClCtJV^T^JffllP I 
fl^*fMo de RegisterSe ttt®<0%^. ^'f- 

L7t 04 i^-th b . 
[0094] 



[«1] 



CKE 


/cs 


/RAS 


/CAS* 


* /WE 










• • • 


1 


0 


0 


0 


0 



[0095] m.l(>Z^^iiO\.Z9n vi^^^^-y)\.CK 
E<5D;^iiH i ghK;KO^. JDEC Stander 
d,Mode Register Set, Burst 
Read and Single, Write Us 
e in Futue, Vender Specf i 

[ 0 0 9 6 ] t"^i:>*>. Vender Specfi 
c(iA0~A6{S "V" , A7— A8«i "1" , A9~ 
A 1 314 "X" b^^1XX^^h(r>X\ Ve n d e f 
Specfi ceo4«S:^>. i^^<i^ffl;^^-^i>^^■•r't> J:v>^ 

[0097] 0i;it3r, m.^^i>^<ry-^^^-ms 

(a) , fl60ffl;^i^^t)-ti:CT^^^-ria5 (b) 
J: d K i^x^ri^yjixtf J: i\ 
[0098] -ttchio , 'J 7 1^ -y i^iia^C^ 

1 <rmm<r>mmx'\iy ^^-yji^^ywE cT^mts. 

[0099] C:c07-f h-f yyiWl^/WEtcfti. 

■«*:Sr±j^L/;ll5 (a ) ^J^vltiias (b) <7)Ve nde 
r Spe c f i ci^Jidtc;. i5-«>ifttfL/ia-^i:-r 

[0100] zcom^-^iz-th z b x\ -^juy vyuy 

i^j^m%mm3 aL<r>l^mSM3 l a<?>®fii3g^=-R 1 fcM 
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y— h«fi[5r L o wK;^'**^, H i g h K/U^^-fk^ 
7 V i^'x ^ p 3 t # <7)^fglc$iJ S , 

[0101] ^ti]m<Dmmt. m^er>m'omi<omm 

[0102] }!Kizm3<^mm(r>mmi:m.m^h. 
[ 0 1 0 3 ] Htia: Ltim 1 comm<7)mm t coffla-^tJi , 

, 3 aO-b;l.7 U 7 y j^j.^Mg!«?¥g3 1 aCTjjfttJtsg 

x^-p 3{c<ti>yN'-f>'N-x:tr5C*^A>-tu-i;'^:6-iC{c:^HL 

[0104] ■t^j:h-h. ll3c73||iSc7)J^fficoi5lSS|l$-^ 
tfcll6$r#H?.-r-?.i:, ■t;V-y>jyU y>-j.m^m^3 
hcr>^W±M3 1 bti, X-yN--,-K;l^-i^fJj^|ll82 

OS b^>'>''X^P3fc, Ci0h7>'>''X^'C0y-X7&^' 

maimEvc c izmm^tiz <Dhy v-jx ^'<o h u-r > 

i^'f J^ESS 2 «aj:>3 Sr >->' N'- ^' I V 3 -CfiittKte Lfc 

EVCCfc^^$iXCc7)h7>-i;x^P4<7)H^-f i^tc 
-«*^'^^§ixS»iam^^R4t, «fiiS-?R3*jJ:lX 
R4<7)fl!j^;&«i^agf^§*l.-e«*a^3gi:«fttl«fiSI 

y^)y\y;iya.'mm^9'a'y^<n^W^n.3 1(^^X1-, 

[0105] mnn («iajg^B^c7)T»iE^3Exs^t 

ss^t p ^-;PSM o s h 7 >i^x ^P3 ^^mm^ 
mi,z^ *) . mn.m^:fjcom.im'i'R s <Dmzm&f)^^ 

^ESS 2 tfOai:?3 2: Stt i. P ^ ^^/USM O S h 5 >- i^X 
^P4<±#^a^^{c^rO. ffit)iS^R4(:{i«gS[*<^ 

[0106] z<om<^m!Lm'=FR3ffMimti. muz 

Hift P^A-^-^^PSMO S h 5>'>''X:$' P3^M.mzW 
A^tt-C V ^'Srv ^SSiS^^R 2 L < =5: !> J: 3 tc^a^iS 

[0107] ^igs^^ii^#jD-f cmi&mm 

5t^<^±ggeiaEXS) (i, X-/t--1f;Ux-yfiJ^|H]8§ 
2(r)^:hiJ^H i g hI/'<L;P-C\ X-yN'-^lf/Ux-i^'fil^ 
^^2<r>^^t:^ y/<-^ I V3^:frL-CStt^P-?-A' 
^t-^PffiM O S h 5 :^i^X ^ P 4 *<L o w 



[01081 X-y^•-,■^^;^x-i^'fJSIlISS2C0^il:>3*>'H 
i ghK/l-t-. X->'>*-df;Ux->''¥iJ^|lIft2«oaJ:J3 

mmwB.\,z^j: 0 . tmm^mmTR 3 <^:fj\:z\tmm. 
[0109] :i<D^<r>mm^RAcr>mm\t. m 1 

«>Ti3<. moiftf^ti. M^<^ii'9ail«^ie!t«0}g® 

lizntx'hh. 

[ 0 1 1 0 ] =5:t3, ±j&Lt:'^3ffymm.(r>mm\,zm'fh 

[0111] }Mi.fzmmm^mmLtz:^^mcr>-^)vy 

mi¥mm§^(D±mizmtfz^^^cr)^m^^ 
m (Tmm^n) T<^^t$f^iz^ mmis,m<r>^ 

¥f^^m\HX'^ib^ib t^Ktz-^)Vy ^Jyuy 

t^^mm^mrz^^^mmimmmmM^^bLx . ± 

yvyuy '>^^Ti>Z'jm^^^ms^m<7)m^mz l 
TsEStf s rzibi,z^ibMi!f>hismx'h ^nmm^wmco 
ma ■ mm^&^mx.hzt^m^t \^x^d^<nx^vr 

X-frhti^. 

[0112] *3%Hj£r)-fe;U7 Vyl-y >-^mmt:mz.fz 

¥^mmmm(^m&imcr>y'a-^^- h ^^svtzm 
i,zx*)9\-um^<r)^-< h-i ^^-rjw^-m^ywEim 

WMSy C C i D i> mmK\y^fUI,Z-ti> X-r >y r ^ 

•r-i. (^laxT^-yrs i ) . 
[ 0 11 3 1 ^mff K;i^tjE£?gtTXSisi5^i« 
fflco-ftSD • HiJ^Sco— :^rT'3il>0iJi.{fx-^N---+Oi^ir 
-i^'¥iJ^IIlgS2Ci&a^^;l'C7)H i shU^J\^i:lii:h^ 

^hxf yy^mi-th (3!aaxT->yrs2) . 

[0114] mz. High K;WC^LTXgfa3^ 
1§fflc7)#JP • %m^WL<7)W}X'h^-^)Vy vy]yy J. 
iSfflaS?*g 31ai^{i:31btCj;0 TsS^^ScXgcT) 

SX-r-yrSrH^T-fS {Hmxy-yy S3) , 
[0 11 5 J <?:C. MSOXx yTTitjD^iXTtXSS 
^?^i:Mtfz-tfl'4i—fl'Yf^X'-k:fi^y 'J 7 !✓ >y i'A 
<iSg2rSBSE-r&Xx yrSr||fi=-r^ (««X-r yrs 
4) . 

[0116] ^it'bOXx-yrtcmtT^LJti^^l 
^EXg-C-^ ktvTz^Shizn LTSI«J3EXS-C« , t^X h 
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[ 0 1 1 7 ] iXic, mmms.iiXT(^u^Mzp^>^Lx:^ 

, _ys*-.ifyP7^-x'i|3J^|51S|2 fcf&aU^;Wc7)L o wK 

)U?:til,:fj^ithXy-'yy' mmxr- vTSe) t. Lo 

^»!S!«?*S3 1 ai^tiS 1 btci 0MXg|SJ<J5XS 

rs7 ) , 

CO 1 1 8] mz. xmm^^mmm^tif.z-tfV'^i-s- 

^mr-t^ iHmXy-yy-SS) . 

[0 1 1 9] ±^t^xx-yricjiHtT«iaE-rsc:fctc 

CO 1 20] 

t R e f *>'a^^« ( = ttj*_h 0 So^n^fe^ )<7)am 

' xwmt/^nhtihfzib. wkmizm-i^^^cm^-^T-a. 

[•C] (ry^xm^^ixtzt tTt. ffl^^t^i^-b;!^ 

7U71x- y>-ji.i§WO-b;U-r-^ffi}^B#^tRe f "CIS 

CO 1 2 1 ] iJt. mmmzii. ■tjuyvyuyi^jLm 



m<nm(r>immzm^^iiim±'omsh<on'^^iic^m^i^ 
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